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The burden of HIV/AIDS in China is due to injection drug use.  Non-clinical caregivers provide 
much of the care for HIV patients but are often not included in HIV care or research.  The 
objective of this study is to examine the relationships between the caregiver context and mental 
health of HIV-positive injection drug users and their caregivers.  We interviewed 100 patient and 
caregiver dyads using quantitative methods.  A conceptual model was developed and used as a 
framework for multivariate linear regression modeling.  The strongest predictor of patient mental 
health was social support, which was largely determined by the caregiver’s stigma towards 
HIV/AIDS.  Patient disability was the strongest predictor of caregiver mental health.  The 
interrelated nature of caregiver and patient mental health supports the inclusion of caregiver 
health into the patient’s HIV/AIDS treatment to maximize the support they provide as well as 
improve health for both members of the patient-caregiver dyad. 
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Caregiver mental health 
Fulfilling the role of caregiver for someone with a chronic health condition can be taxing on the 
caregiver’s health, particularly his or her mental health.  Patients often depend on their non-
clinical caregivers for financial, physical and emotional support, causing an increase in 
responsibilities for the caregiver1.  Caregiver mental health has long been ignored; however, 
negative health outcomes associated with providing care have become evident and therefore 
necessitate further attention2.   
 Poor caregiver mental health may influence both the adequacy of care provided to the 
patient and the caregivers’ risk of disease3.  If the proposed relationships between patient and 
caregiver mental health exist, then it is increasingly important to make efforts to improve 
caregiver mental health such that they are capable of providing quality care to the patient without 
experiencing negative health outcomes as a result. This relationship is particularly important in 
countries such as China, which has high burden of disease and a weak mental health care 
structure.   
 
Mental health and HIV in China 
Approximately 173 million Chinese currently have a mental illness and less than 10% ever 
receive professional psychiatric care4.  Culturally, mental health has not been formally 
recognized in China, though progress has been made by China’s health ministry aligning its 
guidelines in accordance with international standards5.  Few studies have explored the 
prevalence of poor mental health in China. Even fewer have looked at mental health among 
caregivers and patients suffering from a chronic illness. HIV/AIDS is particularly relevant to 
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mental health issues of patients and caregivers given its magnitude of symptoms, treatment 
needs, and community stigma.      
 The HIV/AIDS epidemic in southwest China is unique given its proximity to the Golden 
Triangle, the largest drug trade and trafficking point in the world until 20026.  Zhang et al. (2002) 
found the prevalence of HIV-1 to be over 70% among drug users in parts of Yunnan Province 
bordering Vietnam and Laos7.  In 2005, injection drug users made up 44% of the estimated 
HIV/AIDS cases throughout China and are considered by the Ministry of Health to be the 
highest risk group nationally 8.  HIV-positive injection drug users are particularly vulnerable and 
highly stigmatized in China 9-11.  Additionally, it has been shown that physicians who care for 
HIV patients felt stigmatized by other clinicians12, which may explain why 30% of physicians in 
Yunnan Province refuse to provide care to HIV-positive patients13.   These circumstances have 
transferred much of the responsibility of care to non-clinical caregivers.   
Studies have shown associations between poor patient mental health and the progression 
of HIV/AIDS14,15. The relationship between patient mental health, social support and caregiver 
mental health among HIV-positive injection drug users in China has not been investigated to 
date.  Some studies have examined mental health and quality of life among caregivers for 
patients with other chronic illnesses in China.  Results from these studies have shown that 
caregiver wellbeing is associated with factors relating to the patient’s illness, the physical health 
of the caregiver, the relationship between the patient and caregiver, and various socioeconomic 
characteristics16,17.  These findings underline the importance of examining specific clinical and 
psychosocial elements of the caregiver context when exploring the relationship between 
caregiver mental health, social support and patient mental health.   
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Many components of the caregiver context directly contribute to the burden experienced 
by the caregiver.  Caregiver burden is commonly described as being predictive of caregiver 
health outcomes16,18.  The perceived level of burden attributable to caregiving can be influenced 
by the caregiver’s sense of self-efficacy, which is defined as the caregiver’s confidence in their 
ability to provide adequate support to the patient19,20.  Objective caregiving difficulties include 
aspects of the patient’s illness that necessitate additional care.  There is a substantial amount of 
comorbid physical disability that is often associated with HIV/AIDS21,22.  Disease-specific 
indicators, such as length since diagnosis and CD4 count, as well as the patient’s disability can 
be used to measure disease severity.  In addition, psychosocial caregiving difficulties, such as 
stigma, can influence the wellbeing of caregivers and patients.  Stigma towards HIV and 
injection drug use in China is extensive, and when in combination, the resulting stigma may 
increase multiplicatively.  A qualitative study conducted in Yunnan Province discovered that 
community-level stigma towards drug abuse and HIV is a consequence of cultural and religious 
norms23.  Given China’s strong emphasis on the family unit, these social consequences may also 
have a particularly strong impact on the caregiver.  Furthermore, if the caregiver also has stigma 
towards HIV and drug use, this may influence their willingness to provide support to the patient.   
The factors making up the caregiver context influence the health of both members of the 
caregiving dyad, the patient and the caregiver.  There have yet to be any studies that examine the 
nature of dyadic caregiving relationships to the extent that the context of caregiving may 
influence the mental health of the caregiver and caregiver health may influence the health of the 
patient. To further investigate these relationships, this study aims to: 
1. Examine the influence of the caregiver context (stigma, caregiver efficacy, 
caregiver burden, severity of disease) on the mental health of the caregiver. 
M. Claire Greene 
 
10!
2. Examine the influence of caregiver mental health and the caregiver context on 
the level of social support the patient receives. 
3. Examine the influence of caregiver mental health, social support, and the 




A clinical sample of HIV-positive current or former injection drug users was recruited to 
participate in this cross-sectional study from an HIV/AIDS treatment and drug rehabilitation 
clinic in Kunming, Yunnan Province, China between May and August 2011.  Patients attending 
the clinic were approached by members of the clinic staff and were asked if they would like to be 
interviewed for the study.  All eligible participants who were approached agreed to participate 
(100% participation rate).  One individual was ineligible given the inclusion criteria.  Inclusion 
criteria specified that the participants must be 18 years or older, must have their HIV-positive 
serostatus confirmed by clinic staff, must be a current or former injection drug user and must 
have a non-clinical caregiver to whom they’ve previously disclosed their HIV-positive 
serostatus.  Each participant was then asked to recruit the caregiver whom they consider to be 
their primary source of support outside of the clinical setting.  If the caregiver wasn’t present at 
the time of recruitment, the patient was given an appointment date to return to the clinic with the 
caregiver and complete the interview.  All patients who were given appointments returned with 
their caregiver and completed the interviews. 
  




Patients and caregivers were interviewed individually in a private room at the clinic.  All 
participants reviewed and signed a translated informed consent.  Participants were paid 50 RMB 
(approximately 7.5 USD) for their participation.  All interview documents were stripped of 




Cross-culturally validated interview questionnaires were employed to measure the constructs of 
interest. Each of these scales were translated and back-translated by a Chinese translator who is 
certified through the China Personnel Ministry’s Aptitude Test for Translators and Interpreters 
(CATTI).  This translator also served as the interpreter for the interviews in this study.  Multiple 
professionals reviewed the translations. 
 
Mental Health 
Mental health was measured using the Hospital Anxiety and Depression Scale (HADS)24.  The 
HADS consists of fourteen questions; seven questions measuring depression and seven 
measuring anxiety.  Responses are recorded on a likert scale ranging from zero to three.  Higher 
scores indicated more depression and anxiety.  The HADS has been used for assessing mental 
health in Chinese populations and has proven to be valid and reliable25,26.  The HADS was 
completed by both patient and caregiver and showed good internal consistency (Cronbach 
alpha=.86 For patients and .76 for caregivers) 
 




Social support of the patient was measured using an adapted version of the 14-item Social 
Support Questionnaire27.  One question was added to assess financial support.  Items were 
measured on a three point likert scale measuring available support from “never”, “some of the 
time” to “all of the time” as reported by the patient.  The Social Support Questionnaire was 
validated in a sample of Chinese females28.  Results showed good internal consistency (Cronbach 
alpha=.76). 
 
Caregiver Context Variables 
Clinical indicators such as CD4 count and length since diagnosis were reported by the 
patient.  To measure patient disability, both the Physical Self Maintenance Activities of Daily 
Living Scale (ADL) and the Lawton and Brody Instrumental Activities of Daily Living Scale 
(IADL) were used29.  These scales measure the patient’s independence, as reported by the 
caregiver, by evaluating their ability to accomplish tasks such as dress themselves, complete 
household chores, cook and manage finances.  The ADLs and IADLs have often been used to 
measure functioning in Chinese populations and they have both been validated and proven to be 
reliable measures30,31.  Higher scores represent more disability. This scale was completed by the 
caregiver. Results showed good internal consistency (Cronbach alpha=.82).   
The psychosocial variables of the caregiver context were measured using previously 
validated scales.  Patient stigma was assessed with four items adapted from the Personal Stigma 
Scale32 that assessed the participants’ perception of community level stigma towards HIV. 
Results showed good internal consistency (Cronbach alpha=.73).  To measure caregiver stigma, 
the full 17-item Personal Stigma Scale was used which was developed to measure the caregiver’s 
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stigma specifically towards HIV32.  Items were measured on a three point likert scale ranging 
from “disagree” to “agree”. Results showed good internal consistency (Cronbach alpha=.85).   
Caregiver self-efficacy was measured using an adaptation of the Caregiver-Efficacy 
Questionnaire.  Fourteen items evaluated the confidence of caregivers to perform different tasks 
related to caregiving.  Responses ranged from “not confident” to “confident” with higher scores 
representing more caregiver self-efficacy. This scale was completed only by the caregiver. 
Results showed good internal consistency (Cronbach alpha=.88).  Caregiver burden was 
assessed with the 14-item Caregiver Burden Assessment scale that describes ways that 
caregiving may disrupt one's life including less privacy, less time and more stress33. Responses 
ranged from “less than before” to “more than before” with higher scores representing more 
caregiver burden. This scale was completed only by the caregiver. Results showed good internal 
consistency (Cronbach alpha=.82).   
 
Demographic and Medical Covariates 
Demographic covariates were collected from the patient and the caregiver.  The information 
collected included age, sex, ethnicity, education, birthplace, time living at current residence, 
marital status, income, employment and frequency of interaction between the caregiver and the 
patient.  Medical covariates were collected to include family history of mental illness and 
personal history of mental illness.  Family and personal history of mental illness excluded history 
of substance abuse because all of the patients were required to have a history of drug abuse given 
the inclusion criteria.  Family history of substance abuse was collected as a separate item on the 
demographic questionnaire.   
 




The variation of the demographic and medical covariates between the caregiver and the patient 
were statistically evaluated using a paired t-test for continuous variables, a McNemar test for 2-
level categorical variables and a Cochrane’s Q test for categorical variables with more than two 
levels.  For continuous variables, the means and standard deviations were calculated and 
compared using a paired t-test.  For categorical variables the proportion of the sample 
represented by each category were described for both the caregiver and the patient.    
To examine the correlations between each of the independent and dependent variables, 
we conducted bivariate correlations.  We used multivariate linear regression to statistically 
evaluate the three aims of this study.  Mental health and social support were used as the 
dependent variables.  The factors comprising the caregiver context were each considered 
independent variables for the outcomes of interest.  To test the hypothesis that caregivers’ poor 
mental health status may adversely affect their ability to provide adequate support, which in turn, 
may adversely affect patient’s mental health status, multivariable analysis of each subsequent 
outcome also included the prior outcomes) as covariates. 
 The adjusted models tested for the possible covariates of age, sex, income, employment, 
family and personal history of mental illness (other than substance abuse) and frequency of 
interaction between caregiver and patient. All covariates that were significant at p<.10 for a 
particular outcome were included in the adjusted analysis for that outcome.  Bivariate 
correlations between all independent and dependent variables were calculated to assess 
multicollinearity between the variables of interest.  All data were analyzed using SAS statistical 
software (version 9.2).  We conducted Sobel tests based on the three aims to determine if any of 
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One hundred patients and their caregivers (N=100 couples; 200 individuals) participated in the 
study.  The majority of patients were male (60.4%) whereas the majority of caregivers were 
female (63.5%).  The average age of patients and caregivers was 41.1 (SD=4.9) and 41.4 
(SD=11.2) years respectively.  Most patients reported not having injected drugs within the past 
year (66.7%) and some reported injecting drugs daily (16.7%).  Four patients reported never 
using injection drugs and having been infected with HIV through sexual transmission (n=3) or 
through a contaminated blood transfusion (n=1).  These four participants were not included in 
analyses because they were no longer classified as a current or former injection drug users, 
resulting in a final sample size of 96 couples. 
 To evaluate the influence of the dyadic relationship role, we compared demographic and 
medical covariates of caregivers (n=96) to patients (n=96) (Table 1).  There were no significant 
differences by relationship role in mean age, ethnicity, time living at current residence, 
education, employment status, marital status, reported relationship to the other member of the 
dyad, reported frequency of interaction with other member of the dyad, family history of 
substance abuse, and family or personal history of mental illness (excluding substance abuse).  
There were significant differences with respect to sex such that patients were more likely to be 
male (60.4%) and caregivers were more likely to be female (63.5%) (!2=7.67; p=0.008).    The 
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mean daily income of the caregiver (31.0 + 29.2 RMB) was significantly greater than the patient 
(18.1 + 19.3 RMB) (t=-3.67; p<0.001).   
 Table 2 presents the bivariate correlations between the caregiver context variables, 
caregiver mental health, patient mental health and social support.  Results showed the worse the 
patient's mental health the less their perceived social support (r=-0.32; p=0.001), the higher their 
perceived stigma (r=0.21; p=0.04), the worse the caregiver's mental health (r=0.23; p=0.03) and 
the lower their CD4 count (r=-0.22, p=0.04).  Furthermore, the patient's perceived social support 
was associated with higher caregiver self-efficacy (r=0.23; p=0.03).  Results showed that the 
worse the caregiver's mental health, the higher the caregiver burden (r=0.27, p=0.007) and 
caregiver stigma (r=0.20; p=0.046).  Additionally, caregiver burden was correlated with more 
total patient disability (r=0.29; p=0.004).  Lastly, more caregiver stigma was related to less 
caregiver self-efficacy (-0.33, p=0.001), and a lower CD4 count (r=-0.21; p=0.04). 
 
Linear Regression Analysis 
Multivariate linear regression analyses were conducted to determine the relationships between 
the caregiver context, caregiver mental health, social support and patient mental health. All raw 
and standardized parameter estimates are described in Table 3.  The first model included 
caregiver mental health as the dependent variables and CD4 count, length since diagnosis, 
patient disability, patient stigma, caregiver stigma, caregiver self-efficacy and caregiver burden 
for the independent variables along with demographic and medical covariates to control for 
confounding.  The first model was significant (F=3.24; p<0.001), predicting 47.5% of the 
variance in caregiver mental health.  Results showed several aspects of the caregiver context that 
predicted caregiver mental health. Higher patient CD4 count was associated with worse 
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caregiver mental health ("=0.22, p=0.045).  Patient disability was associated with worse 
caregiver mental health ("=0.83, p=0.022).  Lastly, increased caregiver burden was associated 
with worse caregiver mental health ("=0.404, p<0.001).  
 The second model included patient's perceived social support as the dependent variable 
and the same independent variables as the first model with the addition of caregiver mental 
health.  The model for social support was also significant (F=2.98; p<0.001) predicting 47.1% of 
the variance in social support.  Given this model, caregiver stigma was most strongly predictive 
of perceived patient social support such that increased levels of caregiver stigma was associated 
with decreased levels of social support ("=-0.26; p=0.047).  Patient disability was associated 
with more social support ("=0.24; p=0.029).  Lastly, increased caregiver burden was associated 
with less social support provided to the patient ("=-0.23, p=0.047). 
 The third model included patient mental health as the dependent variable and the same 
independent variables as the second model with the addition of patient’s perceived social 
support.  The model for patient mental health was also significant (F=2.07; p=0.013) predicting 
39.7% of the variance in patient mental health.  Increased social support was most strongly 
predictive of better patient mental health ("=-0.37; p=0.007).  Increased levels of patient stigma 
were associated with worse patient mental health ("=0.22; p=0.047).  Additionally, patient 
disability was associated with worse patient mental health ("=0.24; p=0.045).   We assessed for 
the possible indirect effects between patient disability, caregiver stigma, caregiver burden and 
patient mental health as mediated by social support.  Results showed that there were marginally 
significant indirect effects between patient disability (Sobel= -1.75, p=0.081), caregiver stigma 
(Sobel=1.71, p=0.088), and caregiver burden (Sobel=1.64, p=0.10) and patient mental health as 
mediated by social support.   





Consistent with results, our conceptual model based on previous research investigating the 
relationship between caregiver and patient health, this study provides evidence that elements of 
the caregiver context are predictors of mental health and social support in this sample of HIV-
positive injection drug users and their caregiver 12,16-18,22.  Our results showed that aspects of the 
caregiver context were associated with the functioning and wellbeing of both HIV patients and 
caregivers in China. This suggests that prevention and care programs that incorporate caregivers 
may be beneficial to the overall quality of lives of families affected by HIV.   
 The prevalence of poor mental health of the patients in this sample was similar to other 
studies assessing depression and anxiety among HIV-positive patients in China34, but higher than 
the prevalence of these mental disorders reported from studies of HIV-patients conducted in 
other countries35.  The prevalence of anxiety and depression among caregivers in this sample was 
also higher than the prevalence depression among caregivers in previous studies36.  Given the 
clinical cutoffs for depression and anxiety validated by the Hospital Anxiety and Depression 
Scale, 71.9% of patients and 55.2% of caregivers in this study met the criteria for depression.  
Similarly, 67.7% of patients and 61.5% of caregivers met the criteria for anxiety.  These findings 
suggest that the prevalence of poor mental health among HIV-patients and caregivers may be 
higher in China compared to other contexts given the sociocultural norms.   
 The strongest relationship between the three outcomes of interest was found to be 
between social support and patient mental health such that greater amounts of social support 
were predictive of better patient mental health.  These findings are supported by previous 
empirical research and psychological models such as the buffering hypothesis and the direct 
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effects hypothesis which state that adequate support during a chronic illness can lessen the 
negative mental health consequences of the disease37. This echoes the importance of ensuring 
HIV patients in China have adequate support systems to help them cope with their illness and 
navigate the complexity of living with their disease.   
One of the fundamental principles of Chinese culture and Confucianism is filial piety.  
Filial piety not only states that individuals should support their family above all else, but one 
should also make decisions outside the home that will uphold the family name38.  Given the 
current social attitudes towards substance abuse and HIV/AIDS, the patients in this sample may 
be perceived by their family as defacing the family name.  It is important to maximize supportive 
familial relationships given that the majority of caregivers for the patients in this sample were 
part of the patient’s family, predominantly female members of the family.  This sense of familial 
obligation also has implications for the caregiver.  The gender roles in China are such that 
women tend to have more family responsibilities than men.  This is consistent with our findings 
that women were primarily the caregivers for patients with HIV/AIDS.  Research on gender roles 
in China has found that the mental health status of females is closely tied to work and family-
related obligations which may further increase due to the extra physical and psychological 
responsibilities associated with caring for someone with HIV/AIDS39.  Understanding the 
socially established family structure is imperative when evaluating its relationship to the social 
support that is provided within the family unit.  Hansell et al. (1998) showed that social support 
boosting interventions targeting seronegative caregivers are successful at improving the levels of 
social support the caregiver provides to HIV-positive family members40.  An intervention such as 
this has potential benefits for patients and caregivers in China if adapted in a culturally-
appropriate manner. 
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 Social support, being the strongest predictor of patient mental health, was largely 
determined by the caregiver’s stigma towards HIV in this study.  Research has shown that stigma 
can influence HIV patient's behavior and well being41, however no studies that we are aware of 
have shown that the HIV stigma of the caregiver might influence how the caregiver behaves 
toward the patient and the level of support the patient receives.  Our results suggest that stigma 
can be present even when HIV directly affects a caregiver's loved one. This finding is important 
in suggesting that care and prevention programs should incorporate stigma reduction methods as 
a way of naturally increasing levels of support within caregiver-patient dyads.  Programs and 
interventions aimed at reducing HIV-related stigma have shown to be successful.  A stigma 
reduction intervention in Yunnan Province utilizing small group participatory activities found 
that health service providers who completed the intervention had significantly lower levels of 
stigma and a better understanding of HIV/AIDS compared to the control group42.  Caregivers 
may benefit from such interventions given the similarities in the nature of care provision required 
by health care providers and caregivers as well as their concerns and fears regarding 
transmission. 
 While there are several similarities between these results and previous research, there are 
also some inconsistencies that may be explained by the study sample and cultural context.  
Caregiver self-efficacy has often been cited in the literature as relating to the level of caregiver 
burden19,20.  Dunkin et al. (2011) conducted a review of the caregiver literature and found that 
self-efficacy was an important mediator for the caregiver’s experience of their burden related to 
the provision of care to an elderly patient with dementia19.  The majority of the research 
evaluating the influence of caregiver self-efficacy examines this relationship with respect to 
caregivers of elderly patients with a form of cognitive impairment20,43,44.  There are inherent 
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differences in caring for patients with diseases naturally associated with the aging process and 
caring for patients with a highly stigmatized disease such as HIV/AIDS, especially within the 
cultural context.  This difference may explain the existence of this inconsistency between the 
hypotheses and results related to the lack of predictive power of self-efficacy in understanding 
mental health and social support. 
 Furthermore, objective indicators of disease severity such as length since diagnosis and 
CD4 count were not as predictive of mental health and social support as were the psychosocial 
elements of the caregiver context.  This suggests that mental health and social support may be 
more strongly determined by social factors and experiential aspects of the disease process rather 
than objective clinical measures.  Patient disability, another measure of disease severity was 
described from the caregiver’s perspective based on a validated scale and was found to be 
predictive of mental health and social support.  This measure described the level of disease 
severity as it related to daily functioning and independence as opposed to clinical indicators of 
disease severity.  
 
Limitations 
Several limitations are necessary to consider when interpreting these results.  Given that this 
study is cross-sectional in nature, it is impossible to conclude that the relationships between the 
caregiver context, mental health and social support are causal.  In order to make this 
determination, longitudinal studies will need to be conducted.  Given the sequential nature of the 
conceptual model developed a priori in this study, we have some confidence in the direction of 
these relationships (see Figure 1).  Additionally, all of the data was collected from a single study 
site in Kunming, China.  This limits the generalizability of the findings considering there may be 
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differences in patient and caregiver characteristics between those attending clinics in Kunming, 
Yunnan Province and caregiving dyads in other cities and provinces in China.  Additional data 
from other regions in China must be collected before extrapolating these results to further 
locations.  It is also important to consider cultural validity with respect to the conversion of the 
study content from English to Chinese, both linguistically and culturally.  The measurement tools 
were selected because most have been previously used in Chinese populations and all of the 
measures demonstrated adequate reliability in this sample. However given cultural differences, 
some of the intended connotations may have been slightly distorted in the translation process.  
Despite these concerns, we are confident that cultural differences didn’t significantly distort the 
data because of the thoroughness in translator training, the translation and back translation 
process, and the certification of the interpreter employed for this study. 
 
Implications 
This study provides evidence supporting the incorporation of caregivers into programs aimed at 
improving the physical and mental health of HIV-positive injection drug users.  Considering that 
non-clinical caregivers, primarily family members, provide much of the care for these patients45, 
it is important to maximize their ability to provide adequate care while maintaining the quality of 
their personal health throughout the caregiving process.  This has implications for both 
preventive and clinical practice.  Preventive measures can be taken to improve the social support 
a patient receives once they are diagnosed with HIV by developing, implementing and scaling up 
programs that incorporate stigma reduction efforts.  By doing this, the stigma perceived by the 
patient may also decrease, which can additionally benefit their mental health.  As has been 
shown in previous studies, poor mental health contributes to a substantial amount of burden46,47 
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and by improving patient mental health, we may be able to improve their level of daily 
functioning by decreasing overall disability.  Clinically, physicians and other care providers can 
integrate psychoeducational programs that have proven to be effective for caregivers in reducing 
their burden48 such that they can have better mental health.  In conclusion, it is imperative that 
health care providers understand the interconnectedness of caregiver and patient health.  Clinical 
providers must increase their attentiveness to the caregiver and understand that by doing so, they 

















M. Claire Greene 
 
24!
















M. Claire Greene 
 
25!
Table 1: Characteristics of the Sample (N=96 Patient-Caregiver Dyads) 






t=-0.30 Age 41.1 + 4.9 41.4 + 11.2 
p=0.762 
!2=7.67 Male Sex 58 (60.4) 35 (36.4) 
p=0.0008 
!2=0.692 Han ethnicity 
85 (88.5) 82 (85.4) 
p=0.581 
!2=1.00 Lived at current residence more than 1 year 11 (11.6) 11 (11.6) 
p=1.000 
!2=2.19 High school education or greater 28 (29.2) 37 (38.5) 
p=0.188 
!2=2.27 Employed 27 (28.1) 37 (38.5) 
p=0.174 
t=-3.67 Average Income (RMB) 18.1 + 19.3 31.0 + 29.2 
p<1.001 
!2=0.89 Married or in a relationship 64 (66.7) 68 (70.8) 
p=0.481 
!2=1.00 Patient-caregiver dyad married or in a 
relationship together 
50 (52.1) 50 (52.1) 
p=1.00 
!2=0.09 Daily interaction between patient and caregiver 79 (82.3) 80 (83.3) 
p=0.763 
!2=0.62 Family history of substance abuse 66 (68.8) 70 (72.9) 
p=0.557 
!2=1.80 Family history of mental illness  
(other than substance abuse) 
5 (5.2) 2 (2.1) 
p=0.375 
!2=1.00 Personal history of mental illness  
(other than substance abuse) 
10 (10.4) 6 (6.3) 
p=0.455 
Hospital Anxiety and Depression Scale    
t=2.88 Mean + SD 14.82+8.99 11.86+7.01 
p=0.005 
!2=4.67 Poor mental health 60 (62.5) 46 (47.9) 
p=0.044 
 
*p-value for paired t-test (continuous variables), McNemar’s !2 (dichotomous categorical variables), or Cochrane’s 
Q test (categorical variables with > 3 levels). 
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